Introduction {#sec1-1}
============

The life-style of women in developing countries is changing due to a shift in age at marriage and child bearing. Working mothers show a low inclination toward breast feeding and an increased trend in early weaning. All these could have resulted in increase in the incidence of breast carcinoma. Fine-needle aspiration cytology (FNAC) of palpable breast lesions has become a boon in developing countries since it is a quick, easy and cost-effective technique. In many centers, FNAC is the only pre-operative investigating procedure to analyze the breast tumors. FNAC of breast lesions began as a screening procedure. Now, however, it has become a tool to differentiate between various benign and malignant lesions of the breast.

Masood\[[@ref1][@ref2]\] developed a cytological grading system to delineate benign and malignant lesions into four groups based on the cellular arrangement, the degrees of cellular pleomorphism and anisonucleosis, the presence of myoepithelial cells and nucleoli and the status of the chromatin pattern. This has been recognized as the Masood cytologic index (MCI) \[[Table 1](#T1){ref-type="table"}\].

###### 

Grading system for interpretation of FNAC by Masood cytologic index\[[@ref1]\]
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Similar to the Nottingham prognostic index\[[@ref3][@ref4]\] that provides a useful guideline for deciding the systemic adjuvant therapy, studies have revealed that neoadjuvant therapy can minimize the morbidity and enhance the prognostication in breast carcinoma.\[[@ref5]\]

The overall aim of the present study was to propose an expansion of malignant category of MCI to target the neoadjuvant therapy to appropriate patients. Specific objectives were (a) to construct an expansion of malignant category of MCI based on scoring of selected cytological features, (b) to validate the same by comparing with the gold standard histological grading system (i.e., modified Bloom Richardson \[MBR\] grading system)\[[@ref6]\] and (c) to assess the role of various cytological features in determining the grading scores.

Materials and Methods {#sec1-2}
=====================

This was a prospective study of 50 cases of breast carcinoma over a period of 3 years. Women diagnosed with breast carcinoma on FNAC and subsequently subjected to surgical excision were selected for the study. FNAC was done using 23G needle, fixed to a 10 syringe mL. The aspirate was expressed and thinly spread on 4-5 clean dry glass slides. Hematoxylin-eosin and Papanicolaou stains were used for the slides, which were fixed in 95% ethyl alcohol. Air-dried smears were stained with May-Grünwald Giemsa. Papanicolaou stained smears were subjected for grading since the nuclear morphology was better preserved.\[[@ref7]\]

Proposed expansion of MCI {#sec2-1}
-------------------------

Scores ranging from 1 to 4 were assigned to each of the 6 features under consideration as described in [Table 1](#T1){ref-type="table"} by two independent blindfolded observers. These 6 scores were added to arrive at the final score for grading of the carcinoma. Thus, the final grading score for each of the individual cases ranged from a minimum of 6 to a maximum of 24. These scores were classified into different tumor grades as following.

Score range: Tumor grade

6-10: Non-proliferative breast disease

11-14: Proliferative breast disease without atypia

15-18: Proliferative breast disease with atypia

19-20: Carcinoma, Grade I

21-22: Carcinoma, Grade II

23-24: Carcinoma, Grade III

Wherever the scores differed between the two observers, the slides were reviewed for final score.

Validation of the above expansion {#sec2-2}
---------------------------------

Since the cases under study also underwent excision surgery and specimens were histopathologically examined, these carcinomas were graded according to MBR grading system. This grading system was taken as the gold standard to validate the proposed expansion of MCI grading. We estimated concordance rates for the same, for individual grades as well as for the overall grade.

Role of different features in grading {#sec2-3}
-------------------------------------

Multiple regression analysis was performed to assess the role of different cytological features in the grading scores of a carcinoma. The regression coefficients were tested for the significance applying Student\'s *t*-test at 5% level.

Results {#sec1-3}
=======

Proposed expansion of malignant section of MCI has been presented in the previous section. For validation of the proposed method, we cross-tabulated 50 cases under study according to the two grading systems: The proposed one and the MBR. MBR classified 14% of the cases under study as Grade I carcinomas, 54% Grade II and the remaining 32% Grade III. All the 7 Grade I carcinomas were classified as Grade I according to the proposed method also giving a concordance rate for Grade I carcinomas as 100%. Similarly for Grade II and Grade III carcinomas \[[Figure 1](#F1){ref-type="fig"}\], the concordance rates were 85% and 81% respectively. 43 of 50 cases graded by the proposed method were in consistency with the MBR giving an overall concordance rate of 86%. Thus, the performance of the proposed grading system appears to be almost perfect for early carcinomas and is useful for advance carcinomas.

![Breast carcinoma: (a-c). The left panels showing expanded Masood\'s cytological Grade I, II and III respectively (Pap, ×400) (d-f) the right panels showing corresponding histopathology with Grade I, II and III (H and E, ×200)](JCytol-30-233-g002){#F1}

The results of multiple regression analysis of grading scores on the 6 cytological features under study have been presented in [Table 2](#T2){ref-type="table"}. The analysis revealed a R2 value of 60% indicating that 60% of the variation in grading scores could be explained by the 6 parameters under study. [Table 2](#T2){ref-type="table"} shows that anisonucleosis, nucleoli and chromatin pattern had a significant role in the prediction of overall grading scores. Quantitatively, chromatin pattern was the highest contributor to the total grading score, followed by anisonucleosis. A unit change in the score of chromatin pattern was associated with a change of 0.63 in the total grading score.

###### 

Multiple regression analysis of expanded Masood\'s cytologic index
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Discussion {#sec1-4}
==========

The breast is an easily palpable organ and so, more importance is being given to early diagnosis of breast carcinoma than the various treatment modalities. FNAC has been practiced for more than 160 years.\[[@ref8]\] Even though, breast FNAC has been known for such a long time, its utility was underestimated. It is easy to access lump in the breast for FNAC procedure. Diagnosis of palpable breast lesions in developing countries by FNAC is the initial method of pathological assessment as a component of triple test.\[[@ref9][@ref10][@ref11]\] With increasing use of FNAC in the diagnosis of palpable and non-palpable breast lesions, the scope of cytology has been gradually shifting from the mere identification of malignancy to accurate cytologic categorization of various benign and malignant breast lesions.\[[@ref12]\] Several studies were conducted to accurately diagnose and categorize benign and malignant lesions.

The evaluation of malignant breast aspirates, should provide not only the diagnosis of malignancy and type of carcinoma, but also information on the cytological grade of ductal carcinomas.\[[@ref13]\] Patients with Grade I carcinomas have a significantly better survival than those with Grade II and III carcinomas.\[[@ref14]\] A grading system based on cytology would be helpful in the selection of patients for appropriate therapy.\[[@ref15]\] Cytological grading has not established despite histological grading having gained a strong foothold.

Recently, neoadjuvant therapy is gaining more attention as primary medical treatment for breast carcinoma, resulting in more importance for cytological grading. Neoadjuvant therapy acts mainly upon mitotically dividing cells. Administering neoadjuvant therapy to low-grade carcinomas leads to overtreatment and increased morbidity that can be avoided.\[[@ref16]\] The need to assess the biological aggressiveness of breast carcinoma by cytological grading before any surgical intervention is thus mounting. Therefore, neoadjuvant therapy with tamoxifen gives better result by more rapidly shrinking the carcinoma when given to high-grade (Grade III) than low-grade carcinomas (Grade I).\[[@ref17]\] The Nottingham prognostic index is a useful and sensitive guide for selecting adjuvant systemic therapy and there is no reason why such an index should not be developed for neoadjuvant treatment.\[[@ref18]\]

With the advent of neoadjuvant therapy, the need for grading of malignant lesions of FN aspirates has increased.\[[@ref19]\] This necessity has given rise to various cytological grading systems.\[[@ref15][@ref16][@ref20][@ref21]\] With all this, the importance of breast FNAC has been upgraded as a diagnostic, therapeutic and prognostic procedure.

The concordance rate by Masood\[[@ref22]\] was 85%, Mridha *et al*.\[[@ref23]\] was 86% and in our study it is 86%, which is consistently high in all three studies. Even though, MCI has been helpful in delineating all categories of breast carcinomas, there were no studies to further grade the carcinoma category. Here, an attempt has been made to grade them without altering the scoring and grouping methods described by Masood.

On multiple regression analysis, the nuclear features such as anisonucleosis, chromatin clumping and nucleoli were significant, showing a *P* \< 0.05, while the cellular arrangement, presence or absence of myoepithelial cells and cellular pleomorphism were not significant. In a manner similar to that of the MBR system, where emphasis is laid on the nuclear features, it seems that the same features may also help in grading malignancies through the MCI system. Since the nuclear grade provides such important prognostic information and is a fundamental cytologic parameter, the nuclear grade should appear in fine-needle aspiration biopsy reports on breast carcinomas.\[[@ref24]\] Discriminant analysis by other authors showed that the features with the closest correlation with histological grade were nuclear diameter, nuclear pleomorphism and the presence of nucleoli. A scoring system based on these three parameters enabled the classification of carcinomas into high and low cytological grades, which showed a close correlation with histological grade.\[[@ref15]\]

Conclusions {#sec1-5}
===========

Similar to the standardization of the histopathological grading system, there is a need to standardize cytological grading systems. The present study, with the expansion of carcinoma category of MCI into three grades similar to MBR, will help the surgeon to plan the management accordingly. The other cytological grading methods will help only in grading the malignant breast lesions. However, the expanded MCI will help the cytologist to classify benign breast lesions into different categories as well as grade malignant breast lesions. Hence, this novel cytological grading system will help the cytologist to categorize any breast lump accordingly. The results obtained in this study need to be subjected to multicentric study with a large number of cases.
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